CD11b+Gr-1+ myeloid-derived suppressor cells reduce atherosclerotic lesion development in LDLr deficient mice.
Myeloid-derived suppressor cells (MDSCs) form a heterogeneous population of cells composed of early myeloid progenitor cells and immature myeloid cells, which strongly suppress pro-inflammatory immune cells in inflammatory diseases. Currently, it is unknown whether MDSCs contribute to atherosclerosis, a chronic inflammatory disease in which accumulation of lipoproteins in the arterial wall activates the immune system causing abnormal vascular remodelling and vessel occlusion. Here, we investigated whether and how MDSCs contribute to the development of atherosclerosis. We show that MDSCs arise in the bone marrow of LDLr(-/-) mice during atherosclerosis and strongly suppress proliferation of T cells. Adoptive transfer of MDSCs into both female and male LDLr(-/-) mice fed a Western-type diet (WTD) ameliorates atherosclerosis with 35%. We observed a 54% reduction in adventitial T cells, and more specifically, MDSCs suppress Th1 and Th17 cells. In addition, treatment with MDSCs reduces circulating pro-atherogenic B2 cells. We found two subsets of MDSCs in the bone marrow of hypercholesterolemic mice, monocytic and granulocytic MDSCs (mo- and gr-MDSCs, respectively), of which the percentage of mo-MDSCs significantly increased during WTD feeding. Moreover, mo-MDSCs completely abolished splenocyte proliferation, whereas gr-MDSCs were unable to suppress proliferation. Mechanistically, we show that MDSCs from atherosclerotic mice suppress T cells in an IFN-γ- and nitric oxide-dependent manner, which is associated with the action of mo-MDSCs. This study demonstrates that MDSCs develop during atherosclerosis and reduce atherosclerosis via suppression of pro-inflammatory immune responses.